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Reliance of imported energy represents
a significant cost and energy supply risk
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MSW can be used to supplement products from
crude oil
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We look at reesources, processes, and economics
to find solutions

SUSTAINABLE
TECHNOLOGIES
+ Blofuely & Chemicals
+ Polymery
+ Nanomaterials

https://claytonheightscareers.files.wordpress.com/2014/01/plant-no-background.png
http://imagicialotv.deviantart.com/art/Impossible-Triangle-442428891
https://en.wikipedia.org/wiki/Methane#/media/File:Methane-CRC-MW-3D-balls.png



15t generation biofuels are derived
from food crops

% Cereals

: } Starch

_—

.pﬁ- SUgars
* Qil Crops

http://blog.mslgroup.com/wp-content/uploads/2012/11/r2.png

11



15t generation biofuels from food crops
drive up the food price
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2nd generation biofuels from non-food crops
are more sustainable and scalable
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Corn stock, husk, and leaves are hard for
enzymes to digest and normally left unused
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DOE 20146 billion ton study shows that agricultural
waste alone cannot meet the fuel demand
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In 2013, ~70 million tons of paper wastes were
generated. They derived from plants

U.S. Annual MSW Generation’ U.S. MSW Composition, 2013"
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The blend of agricultural waste and paper waste
have a great potential to fuel the U.S.

P
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Unlocking sugars from biomass involves 2 steps:
prefreatment and enzymatic hydrolysis

MSW + Corn stover (1:1)
4 )
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Sun, Xu, Sathitsuksanoh et al. (2015) Bioresource Technol.



Paper waste is derived from plant. Complex
structure makes it difficult to release sugars
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Mosier et al (2007) Biores. Technol. 22



Cellulose solvent process breaks tough barrier and
unlock sugars
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Effect of pretreatments on MSW siructures
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Effect of pretreatments on lignocellulose structures
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Biomass dissolution can enhance
cellulose conversion
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Heterogeneity nature of paper makes it difficult
to be dissolved and therefore hard to catalyze

Switchgrass~200 pum
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The ideal biofuel-producing microorganism
would......
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HSQC can be applied in fermentation; it reveals
how efficient substrate-microbe interaction is

Untreated switchgrass
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Tire waste
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Tires are currently under-utilized
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Pyrolysis of waste tires yields a large amount of
aromatic products

Tire
[10 kg] Pea) | Fetention time | Pyrolysis products of the valve and the car tire rubbers
{ET) [min] at 700 °C
1 5.20 2-Butens
u -1 2 8.55 2-Methyl-1.3-butadiens
1 3 934 3-Methyl-2-pentene (isoprene)
55% -5 &k g i 075 5-Methvl-13-cvclopentadiens
5 10.08 Benzens
6 1128 1-Methyl-1 4-cyclohexadiens
7 11.54 Toluene
. 8 1351 Ethylbenzene
( D o 13.60 7-¥ylene
10 14.08 Shyrens
X ¥ L }
- 11 15.19 m-Efhyltoluens
One-ring aromatics 12 1552 a-Methylstyrens
13 15.81 1.2 4-Trimethylbenzene (psendomumene)
,—J % - — pp— y ——
Abundance 10 - 15 1678 Indene
1. 3e+07 7 16 17.43 o-Isopropenyltolusnes
: .0 : 17 02 1245-Tetn thylbenzene (d
Multi-ring aromatics : 1502 25-Tetramethy rene)
18 18.75 3-Methylindene
Vs A \ 19 18.86 2-Methylindene
a 0 ) 1958 Maphthalene
g 18 21 2037 Benzothiazole
22 2183 2-Methylnaphthalsne
24 23 2217 1-Methylnaphthalens
73 24 2343 Biphenyl
1 12 18 25 24.00 Dimethylnaphthalene isomer
¥ 22 26 1432 Dimethylnaphthalens isomer
3 27 24.43 Dimethylnaphthalene isomer
yinap
2B 2548 F-Methyl-1.1'-biphenyl
28 20 2550 2 6-Bis-{1. 1-dimethylethyl}-4-methylphenal (BHT)
1 31 92 43 a4 30 26.52 1.6.7-Trimethylnaphthalens
| 31 2775 Fluorens
{b} u " 1 qu 32 2088 1.2-Diphenylethylene (stlbens)
! ! T ! ! ! 33 dlal Amnthr,
0 10.00 1500 _ 20,00 25.00 30.00 35,00 = - e
Tirme-» 34 34.70 2-Fhenylnaphthalsne

Kusch, Pyrolysis-Gas Chromatography/Mass Spectrometry of Polymeric Materials



Current efforts in the conversion of waste tires
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Currently p-xylene is produced from crude oil
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http://www.businessandleadership.com/sustainability/item/33445-coca-cola-partners-with-bio
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Tires could potentially be a new p-xylene source

http://www.businessandleadership.com/sustainability/item/33445-coca-cola-partners-with-bio
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MSW will become a new crude oil
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‘The Stone Age did not end because we ran out
of sfones; we fransitioned to better solutions. The
same opportfunity lies before us with energy
efficiency and clean energy’

-Steven Chu



